A 27-week gestation infant was delivered via C-section. The pregnancy was uncomplicated until the mother presented to the hospital with painless vaginal bleeding that started approximately 2 hours prior to delivery. The fluid at delivery was bloody, consistent with placental abruption. At birth, the baby was apneic, limp, and had a heart rate less than 60 beats per minute. Mask-bag ventilation and chest compressions were initiated. The heart rate improved and spontaneous respirations were noted at 1 minute of age. He was intubated at several minutes of age. Apgar scores were not assigned.
The baby was taken to the nursery for stabilization prior to transport to a tertiary care center. At about 1 hour of age, he became difficult to ventilate. There was no improvement with endotracheal tube adjustment and after several attempts, the baby was electively reintubated. During this time, the heart rate dropped below 100 beats per minute; cardiac compressions were initiated for several minutes and a single dose of epinephrine given.
A chest x-ray was obtained to check the position of the endotracheal tube (Figure 1 ). Owing to the abnormal endotracheal tube position on the X-ray, the baby was again reintubated. The baby continued to be unstable. Subsequently, there was progressive abdominal distention. However, when a nasogastric tube was placed, little air was obtained. Empirically, a paracentesis was carried out with aspiration of air and ventilation improved. The infant was then transported to the second hospital in a stable condition. Shortly after arrival, the infant's condition deteriorated again and another chest X-ray was obtained ( Figure 2 ). After stabilization, a small amount of water-soluble contrast was given via the nasogastric tube ( Figure 3 ).
TRAUMATIC NEONATAL GASTRIC PERFORATION F DENOUEMENT AND DISCUSSION
Causes for neonatal gastric perforation can be categorized as spontaneous or traumatic. Spontaneous gastric perforation has been reported in term infants without apparent risk factors, but has also been variously seen in newborns with asphyxia, prematurity, necrotizing enterocolitis, and steroid usage. 1 Traumatic neonatal gastric perforation is usually the result of gastric tube insertion or attempted intubation. 2 Gastric perforation can present with any combination of abdominal distension, feeding intolerance, respiratory distress, or poor activity. 3 The most common radiographic finding in gastric perforation is pneumoperitoneum, which in this case is obvious on the KUB, and significant enough to cause elevation of the diaphragms and subsequent compression of the lungs 4 ( Figure 2 ). Subtle Figure 1 . An AP chest X-ray reveals the endotracheal tube tip between T8 and T9. In addition, the endotracheal (ET) tube appears lateral to the tracheal shadow. The abdominal gas pattern is normal.
radiographic findings of pneumoperitoneum include the ''football sign,'' when the falciform ligament is seen as a dense, vertical, near-central strip surrounded by gas, the ''saddle bag'' sign, where the liver and spleen are displaced downwards and towards midline, 5 and the ''arcade'' sign, where air is seen between bowel loops, forming extralumenal triangular shaped areas of gas. 5 The source of peritoneal free air in the neonate is most commonly the bowel. The history and course may lead the clinician to the most likely site (e.g., small bowel for necrotizing enterocolitis). Air fluid levels should not be seen in the viscus that is perforated. 4 Peritoneal free air may less commonly arise from a pulmonary source. In some cases of barotrauma, extraalveolar air passes through the mediastinum and then the retroperitoneal space to the peritoneal space. 5 In this infant, with the history of several episodes of vigorous hand-bagging, it was unclear whether the free air was from the gastrointestinal (GI) tract or from a pulmonary source. A clue in this case is the finding of the endotracheal tube at the level of T8-T9, far below the normal level for a newborn (Figure 1 ). In addition, there were no radiographic findings of a pulmonary air leak. However, to confirm the GI source of free air, a small amount of water-soluble contrast was cautiously given via the nasogastric tube, resulting in the extravasation of contrast into the peritoneal cavity, confirming the diagnosis of gastric perforation (Figure 3 ). Water-soluble contrast agents are preferred over barium when a GI perforation is suspected, as barium peritonitis has significant morbidity. 4 At surgery, a 1.5 cm perforation of the posterior wall of the stomach near the esophago-gastric junction was identified and repaired. In the same area, a laceration of the liver was noted, consistent with a presumed traumatic etiology. Despite significant blood loss, the post-operative recovery was remarkably uneventful. Feedings were initiated on day 12 of life, and the infant had no further significant GI problems.
Neonatal gastric perforation may occur spontaneously and without apparent risk, but may also be caused by instrumentation. In this case, presumably during one of the early intubation attempts, the endotracheal tube was advanced into the esophagus and then through the posterior wall of the stomach. Regardless of cause, a timely diagnosis of gastric perforation must be made and surgical correction be performed expediously to prevent significant morbidity. A repeat AP/ KUB chest X-ray after water-soluble contrast was installed into the stomach, revealed extravasation of contrast into the peritoneal cavity.
